The behavior of proteases in lecithin reverse micelles.
Reverse micelles, formed in isooctane/alcohol by phosphatidylcholines of variable chain length (i.e. 6, 7 or 8 C atoms in the fatty acid moiety) have been studied, mostly in relation to their capability of solubilizing trypsin and alpha-chymotrypsin. It has been found that the capability of the lecithin reverse micellar systems to solubilize water is strongly affected by the chain length of the alkyl group and by the alcohol used as co-surfactant. The C8-lecithin system, i.e. 1,2-dioctanoyl-sn-glycero-3-phosphocholine, in isooctane/hexanol is the system which affords the maximal solubilization of water (up to wo 60, where wo = [H2O]/[lecithin]) and of the enzymes. The water of the water pool of lecithin reverse micelles has been investigated by 1H-NMR; the proton chemical shift as a function of wo was found to be similar to the case of reverse micelles formed by the well known negatively charged surfactant sodium bis(2-ethylhexyl sulfosuccinate). 31P-NMR studies show that the ionization behavior of phosphate groups is similar to that in bulk water, suggesting no anomaly in the pH behavior of this water pool. The stability of trypsin and alpha-chymotrypsin in the various lecithin reverse micellar system is similar and occasionally better than that in aqueous solution. The same holds for the kinetic behavior (kcat and Km have been determined for a few systems). The bell-shaped curve of the pH/activity profile in lecithin reverse micelles is, for both enzymes, shifted towards more alkaline values with respect to water. Bell-shaped curves are also obtained when studying the influence of wo on the enzyme activity, with an optimal wo which is in the range 7-10, a surprisingly small value considering that we are dealing with hydrolases. Circular dichroic studies have been carried out in order to correlate the activity with the protein conformation: for both enzymes, generally no marked perturbations appear as a consequence of the solubilization in the lecithin reverse micelles, but conditions can be found under which significant alterations are present. Certain properties of the two enzymes, which in water solution are very similar, become sharply different in reverse micelles, showing that occasionally the micellization is able to enhance the relatively small structural differences between the two proteins.